Introduction
The classical problem of rebound is usually treated by assuming that the colliding bodies are rigid and that the coefficient of friction, ~ , is constant.
Two contact states can be distinguished: slidinq, in which the ratio of friction force to normal force is equal to ~ , and rolling, in which the friction force is zero. If sliding gives way to rolling during impact, the friction force will fall discontinuously to zero. This sudden change in tangential force is unlikely to occur in practice.
The current work shows that no discontinuities in tangential force are predicted if the elasticity of the contact area is included in the analysis. This paper reports the close agreement observed between theoretical and experimental results.
Theory
We can improve upon the simple analysis by considering the elastic deformation of the bodies.
It is well known that Hertz's theory of contact provides an adequate description of events in normal impact (1,2). A series of tests was performed using different pucks.
Conditions at impact were found to be essentially elastic;
typical values of the coefficient of restitution being 0.93.
By analysing the photographic recordings, local angles of incidence were calculated. However, a value for the coefficient of friction was required before these results could be compared with the theoretical predictions. i) Tangential elasticity, hitherto disregarded, exerts considerable influence at low angles of incidence. Error will be incurred if the impact response is determined from simple rigid-body theory.
As an instance of this, for a disc, the tangential impulse, calculated from simple theory, is only 67% of that predicted by complex theory at ~i = 2.8.
ii) The coefficient of friction, in impact between steel bodies, appears to be only slightly affected by wide variations in input conditions.
iii)
The response of bodies in oblique impact, though due to highly localised interaction, appears to be closely predicted using the bulk properties of the colliding materials.
